Comparative study of the effects of 1,3,4-thiadiazolium mesoionic derivatives on energy-linked functions of rat liver mitochondria.
The main goal of this work was to investigate the relationship between the effects of three new 1,3,4-thiadiazolium mesoionic derivatives on mitochondrial bioenergetics and their previously described chemical structure and antimelanoma activity. The 4-phenyl-5-(2'-Y, 4'-X or 4'-X-cinnamoyl)-1,3,4-thiadiazolium-2-phenylamine chlorides differed from each other only in the cinnamoyl ring substituent: MI-J, X=OH; MI-F, X=F; MI-2,4diF X=Y=F. The state 3 respiratory rate was strongly decreased by all derivatives, reaching total inhibition of MI-4F and MI-2,4diF (130nmolmg(-1) protein), when glutamate plus malate were used as substrate. State 3 inhibition was less accentuated with succinate as substrate. Analyses of segments of the respiratory chain indicated complexes I and IV as sites inhibited by the derivatives. State 4 respiration was strongly stimulated by the three derivatives, and was characterized as an uncoupling effect, which was more intense for MI-4F. This stimulus was so pronounced that the values of RCC and ADP/O ratio were only calculated for the lowest concentration (6.5nmolmg(-1) protein). In intact mitochondria, the ATPase activity was increased dramatically by approximately 120%, approximately 207% and approximately 261% for MI-J, MI-4F and MI-2,4diF (32.5nmolmg(-1) protein), respectively. In conclusion, the presence of fluorine substituent in the cinnamoyl ring intensifies the effect of mesoionic compounds on mitochondrial functions and, in this context, hydrophobicity is more important than the electronic effect, which was correlated to antimelanoma activity described previously for these compounds.